The conditions which present with congenital contractures are a very heterogeneous group ofdisorders. They include those with a known neurological or myopathic basis, as well as many idiopathic forms of unknown aetiology. We report two pairs of sibs from two unrelated families who seem to have a specific genetic form of congenital contractures (arthrogryposis). The affected subjects have congenital torticollis and characteristic dysmorphic craniofacial features, including facial asymmetry, asymmetrical, myopathic facial movements, ptosis, and cleft palate (in two sibs). They also have progressive scoliosis. Intelligence is high normal. Two of the patients have had episodes of malignant hyperthermia.
Case reports FAMILY 1 Patient 1 was the first child of healthy, nonconsanguineous parents. Maternal age at birth was 22 years and paternal age 28 years. Family history was unremarkable. One elective termination had occurred before this conception. Pregnancy was complicated by spotting at three months and polyhydramnios late in pregnancy. Decreased fetal movement was noted at 34 weeks of pregnancy. The patient was delivered at 39 weeks by caesarean section because of failure of progression of labour. His birth weight was 3650 g (50th centile), length 50
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Apgar score was 2 at one minute and 5 at five minutes and he required vigorous resuscitation and therapy for respiratory distress.
At birth (fig 1) he was profoundly hypotonic and had multiple congenital contractures and facial anomalies. He had bilateral equinovarus deformities of the feet. The wrists were fixed in hyperextension and the fingers were overlapping, with lack of movement in the IP and MP joints. No finger or palm creases were present. Muscle tone was hypotonic and his muscle mass appeared decreased. He had a scaphocephalic skull. A Pierre-Robin anomaly with micrognathia and a V shaped cleft palate were present. Two natal teeth were present. He had a flat midface and his left palpebral fissure was downward slanted. Torticollis was present on the left. Decreased facial expression and generalised facial weakness were present. He had webbing of the neck. His chest was broad and asymmetrical, with the right side more prominent than the left, and the sternum was mildly depressed. Chest x ray showed very thin ribs. At the age of two years, three months he was on the 10th centile for height (85.4 cm) , below the 5th centile for weight (8-9 kg) , with an OFC on the 50th centile (47-5 cm) . Physical She could not open her mouth fully. At 11 months she was still on the 10th centile for length (69.5 cm) and on the 5th centile for weight with an OFC on the 25th centile. By the age of two years she was below the 5th centile for length (80.4 cm) and on the 5th centile for weight (9-9 kg). OFC was 48 cm (50th centile). At that age she still had the right sided persistent torticollis. Helmet therapy for plagiocephaly had not been successful. Her cleft palate had been repaired at 20 months of age and she had a possible episode of malignant hyperthermia after surgery. She suffered from recurrent otitis media. At the age of 19 months a mild conductive hearing loss was noted.
On examination at two years of age (fig 2) slight webbing of her axillary regions was observed, but there was no webbing in the popliteal and inguinal region. Increased asymmetry of her facial features had developed. Her palpebral fissures measured 2-3 cm, and her inner canthal distance 2-4 cm (25th centile). She had a long philtrum (1-6 cm) (.2 SD).
Her primary teeth appeared mottled. Her chest was clear without abnormal heart sounds. Chest circumference was 51 cm, on the 75th centile for her chronological age, and her internipple distance was 12*5 cm (95th centile). A mildly depressed sternum was present. A mild scoliosis had developed. Her hands showed both index fingers curved ulnarly with stiffness in the IP joints. Her affected left leg showed a full range of movement in the knee. Her motor and intellectual development was unremarkable. She had appropriate speech development for her age. Her voice had a high nasal quality. Her IQ, however, appeared high normal. FAMILY 2 Patient 3 was the second child born to a healthy 28 year old mother and an unrelated, healthy 30 year old father. The family already had a healthy daughter. The pregnancy itself was basically uncomplicated. The mother took vitamins throughout and a cough medicine containing caramiphen edisylate, chlorpheniramine maleate, phenylpropanolamine hydrochloride, isopropamide iodide, and alcohol during the first trimester. There was spotting for a few days during the fifth month. Fetal movement was considered normal.
The patient was born at 36 weeks of gestation. Membranes ruptured and labour was subsequently induced. Delivery was spontaneous vertex. Apgar scores were 6 at one minute and 7 at five minutes. His birth weight was 2310 g (25th centile) (fig 3) . At birth, multiple joint contractures and facial abnormalities were noted. His hips were held in partial flexion and abducted. His knees were extended. He had bilateral equinovarus feet with both forefeet in the varus position. In the upper limbs there were fixed flexion contractures of 900 at the elbow and the wrists were completely flexed. He had long tapering fingers with long nails and palmar creases were abnormal but not further specified at birth. Craniofacial features included an OFC on the 50th centile (32-4 cm) and a brachycephalic skull with a downward sloping forehead. The nose was deviated to the right with a prominent nasal bridge and flat nasal tip. The eyes appeared widely set; the inner canthal distance measured 2-0 cm (1 SD) and the outer canthal distance was [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] detailed description of the physical findings.5 Among the associated anomalies frequently observed and thought to be secondary to the torticollis are asymmetry of the face and skull, including flattening of the frontal prominence of the affected side of the head, epicanthic folds, and short eyebrows. Plagiocephaly and facial asymmetry are seen in 15 to 100% of patients with torticollis and may be caused by late intrauterine moulding of the head' or as a consequence of pressure after birth. In the four patients described here, the plagiocephaly, flattening, and asymmetry of the face may well be the consequence of what can be called the 'torticollis sequence', that is, they are secondary to the persistent contracture of the neck muscles that are part of the torticollis condition itself.
In the two sibships reported here congenital torticollis was associated with other facial anomalies, congenital contractures of the limbs, webbing of the neck and axillary region, and, in two patients, with episodes of malignant hyperthermia. The facial anomalies in these patients include ptosis of the eyelids, downward slanting palpebral fissures, downturned corners of the mouth, long philtrum, micrognathia, cleft palate, prominent alveolar ridges, natal teeth, and an overall myopathic facial expression. All of these facial anomalies cannot satisfactorily be explained as a consequence of the torticollis but rather appear to be part of the specific condition we are reporting. Muscle weakness of prenatal onset could explain many of the facial findings in these children and could possibly have predisposed to torticollis developing before or at birth.
The congenital contractures in our patients include ulnar deviation of the fingers at the IP and MP joints, contractures of the wrists and elbows with overlying dimples, contractures of the feet and ankles (primarily equinovarus position of the feet), and contractures of the hips and knees. Later in life webbing of the neck, but also in the axillary and the inguinal regions, as well as progressive scoliosis, have developed in the three living patients. While scoliosis with webbing of cervical vertebrae has been described in patients with torticollis,7 x rays of the spine in our patients did not reveal vertebral anomalies.
Among conditions with congenital contractures and pterygia, at least five separate groups have been described.8 Progressive scoliosis together with congenital contractures and pterygia across joints in the neck region are found in some patients with the autosomal recessive multiple pterygium syndrome. Patients with the multiple pterygium syndrome show progressive axillary and neck webbing and progression of the contractures, as well as myopathic facial expression, ptosis of the eyelids, and overall muscular wasting. Normal intelligence and lack of specific myopathic changes in muscle biopsy are additional similarities of the condition described here with the multiple pterygium syndrome. However, in patients with the multiple pterygium syndrome, webbing involves most major joints, including the elbows and popliteal and inguinal region, while in our two sibships webbing has been limited to the neck, axillary, and inguinal regions. Furthermore, the contractures in our patients appear to be less severe and more responsive to physical therapy and bracing therapy than usually seen in multiple pterygium syndrome. However, all our patients are young, less than five years old, and pterygia formation may increase with age and progression of muscle wasting. Nevertheless the presence of torticollis and malignant hyperthermia without vertebral anomalies suggests that our patients represent a distinct entity.
Malignant hyperthermia was mentioned in a patient with congenital contractures,9 but has not been a reported feature of the multiple pterygium syndrome. Episodes of malignant hyperthermia occurred with anaesthesia in the two sibs of family 1. The other living patient had not been exposed to anaesthesia, as preventive precautions were taken beforehand. Malignant hyperthermia, which is characterised by a marked rise in body temperature, rigidity of muscle, cardiac arrhythmia, and further metabolic abnormalities, is often triggered by inhalational and muscle relaxing drugs but also by some anaesthetics. Occasionally it can also be a response to physical or emotional stress. Perhaps birth represented such a stress to patient 3, although no rise in body temperature was reported before or at birth.
Incidence figures for malignant hyperthermia range between 1 in 10 000 to 1 in 100 000 in response to general anaesthesia. "' Malignant hyperthermia can occur as an isolated autosomal dominant trait but it has also been observed in several different muscle diseases such as muscular dystrophy and central core disease." 12 Non-specific myopathic abnormalities in muscle biopsies from patients with malignant hyperthermia or at risk for it are commonly found.' (CK is otten raised in asymptomatic subjects, so it is of interest that two of our patients actually have low CK levels.
A well documented condition of malignant hyperthermia and a progressive myopathy has been reported as King's syndrome.'4 This disorder presents with short stature, kyphoscoliosis, pectus carinatum, hypoplastic mandible, ptosis, epicanthic folds, undescended testes in the male, and a slowly progressive myopathy. Both male and female patients have been described. 15 16 Raised CK levels in other family members and a mild myopathy in two previous generations in one family suggest a dominant mode of inheritance with possible reduced penetrance in King's syndrome.'6 Several features distinguish the condition described here from King's syndrome; the most prominent are the congenital contractures, congenital torticollis, and progressive development of webbing.
The findings in our patients are different from features seen in King's syndrome and the multiple pterygium syndrome (table 2). We suspect that we are observing a new and distinct condition; the pathogenesis, however, is not yet clear. Since persons of both sexes are affected in family 1, and the parents do not show features of the disorder, an autosomal recessive mode of transmission is certainly possible, even though there is no consanguinity in either family. In both families no unaffected child has been born after the affected children and both of the first affected children followed either a termination of pregnancy or a spontaneous abortion. This makes an environmental factor aetiologically possible; however, no common drug, infection, or prenatal exposure to any common agent could be identified.
The clinical findings of prenatal onset of contractures, progressive muscular wasting, myopathic With regard to the management of patients with this type of congenital contractures, it is important to point out that real time ultrasound investigations performed in mid-trimester in patient 2 of family 1 failed to diagnose an affected child before birth. This suggests that decreased intrauterine movement could not be distinguished early enough in pregnancy to make a diagnosis prenatally, even though the ill pattern of anomalies present at birth clearly speaks for a prenatal onset of the disorder. Nevertheless, we would strongly recommend prenatal real time ultrasound evaluations in any such family in the future, since ultrasound technology is continuing to improve all the time. Specific precautions before anaesthesia in patients with torticollis and congenital contractures in a pattern similar to these patients appears to be an appropriate recommendation to avoid precipitating unexpected episodes of malignant hyperthermia in patients who require surgery.
. In summary, the families presented here appear to represent a new form of arthrogryposis probably occurring as an autosomal recessive trait. The presence of torticollis in patients with congenital contractures should raise suspicion of this diagnosis. Because of the possibility of malignant hyperthermia, care should be taken during surgery or fever for any patients who have a similar phenotype. 
